In vitro development of zebrafish vascular networks.
A major limitation to culturing tissues and organs is the lack of a functional vascular network in vitro. The zebrafish possess many useful properties which makes it a promising model for such studies. Unfortunately, methods of culturing endothelial cells from this species are not well characterised. Here, we tried two methods (embryoid body culture and organ explants from transgenic zebrafish kdrl:GFP embryos) to develop in vitro vascular networks. In the kdrl:GFP line, endothelial cells expresses green fluorescent protein, which allows to track the vascular development in live cultures. We found that embryoid bodies showed significantly longer and wider branches of connected endothelial cells when grown in a microfluidic system than in static culture. Similarly, sprouting of kdrl:GFP+ cells from the tissue explants was observed in a 3D hydrogel matrix. This study is a step towards the development of zebrafish vascular networks in vitro.